"It was only for the good of his subjects that he collected taxes from them, just as the Sun draws moisture from the Earth to give it back a thousand fold" ---Kalidas in Raghuvansh eulogizing KING DALIP.
Introduction
It is essential to estimate built-in tax elasticity or tax elasticity which measures percentage increase in tax revenue due to the changes in the base caused by a one percent rise in GDP.
However, estimation suffers from a specification bias due to the lack of an observable quantitative variable capable of reflecting all changes in an individual (or overall) tax system in public finance.
As the primary purpose of tax policy adjustment in developing countries is to increase the revenue, the study of tax elasticity and various parameters affecting tax collection becomes important. An elastic tax system is desirable especially to developing countries. It is also important for revenue forecasting purposes, for analyzing the automatic stabilizing property of tax system and examining the progressivity of tax system.
Tax elasticity is defined as

TE = %∆Revenue ÷ %∆Base. -------------------------------(1)
Revenue is calculated as it would have been if there were no changes in the tax laws, including the tax rates or bases. Thus the tax elasticity is a hypothetical construct. It tries to reconstruct what would have happened if there had been no changes in the tax rules -i.e. what tax revenue would have been if last year's laws continued to apply this year. The increases are measured in real terms i.e., after adjusting for inflation for an unbiased analysis and result.
There are varieties of taxes, such as import tax, export tax, excise tax, sales/value added/turnover tax, and corporate income tax and so on; throughout this study, the term "individual tax" will be used to refer to each of these taxes. Each tax has its own tax system--a set of laws and regulations governing the process of estimation, assessment and collection of its corresponding tax revenue--which will be called the "individual tax system". The term "discretionary tax measures (DTMs)" will be used to describe changes in these systems which include changes in statutory tax rates, tax bases, tax allowances and credits, and of tax administrative efficiency.
Above equation of tax elasticity (TE) gives rise to a new definition of elasticity as the ratio of the
Marginal Tax Rate (MTR) to the Average Tax Rate (ATR).
TE = MTR/ATR --------------------------------------(2)
Where
MTR = ∆T / ∆Y --------------------------------------(3)
= dt/dy = T'(Y)
And ATR = T/Y ---------------------------------------------(4)
This paper discusses the tax elasticity in the context of Indian Tax System from the period of 1991 to 2010. It attempts to provide insight to revenue responsiveness of Indian tax structure.
Though there are number of methodologies employed to determine the tax elasticity this paper resorts to the traditional time series regression model to empirically examine tax elasticity of tax structure. Other methodologies are not considered mainly because of the data requirement by them. The rest of the paper is organized as follows. Section 2 discusses about the historical review of Indian tax structure. Section 3 outlines various international and national studies in this area of research. Section 4 states the research design and the paper goes on to Analysis of data and findings according to the relevant models run.
Historical Background
There are two types of taxes viz., 1) Direct taxes ( eg. Income tax, Wealth tax ) and 2) Indirect taxes ( eg. Custom duty, Excise duty etc.). Direct taxes are the taxes which are not shifted i.e., the incidence of of which falls on persons who pay them to the Government. Similarly Indirect taxes are the taxes in which the burden of paying Tax is shifted through a change in price.
Direct taxes come under progressive taxation. It creates better civic consciousness. It also serves the purpose of transference of income from rich to poor.
Indirect taxes are difficult to evade. It is generally included in the price. Indirect taxes on drinks, narcotics and tobacco serve a social purpose by discouraging their consumption.
Indian tax system is characterized by : a) High dependence on indirect taxes b) low average effective tax rates and tax productivity c) High marginal effective tax rates and large taxinduced Distortions on investment and financing decisions.
Income tax in India was introduced in 1860 , discontinued in 1873 and reintroduced in 1886.
More than 130 countries worldwide have introduced VAT, India being one of the last few to introduce it. VAT was introduced in 1999 and was implemented in April,2005 in some states.
Tax revenues form about 20% of the total national income of India (2005) (2006) . Amongst the third world countries India is one of the high taxes countries.
Among the working 40% working population only 2.5% are liable to pay income tax in India. So we can say that Indian tax structure relies on a very narrow population base. Agricultural income is wholly exempt from the income tax despite the fact that a new class of rich farmers have emerged in country who can easily pay taxes. Service sector which accounts for more than 50% of GDP contributes just 7.8% towards tax revenue and 0.8% towards GDP. The cost of collection of tax has increased from Rs. 543 crores in 1990-91 to more than Rs. 3663 crores in
2006-2007
Literature Review a. International Context
While researching about tax elasticity in his paper "An Econometric Method for Estimating the Tax Elasticity and the Impact on Revenues of Discretionary Tax Measures" , Jaber Ehdaie classifies all the individual taxes to major five categories (1) corporate income tax, (2) other direct taxes (individual income tax, social security, payroll tax, tax on property and other taxes on net income and profits), (3) import tax ( tariff/customs duties and other charges), (4) tax on exports, and (5) tax on domestic consumption (general sales, turnover or value added taxes, selective excises on goods and services, taxes on use of goods or property and permission to perform activities, stamp tax and other domestic indirect taxes).
There is not a single economic channel through which changes in the individual tax systems affect individual tax bases. Because of this this paper uses private consumption, imports, exports, value added in non-agriculture sector and GDP respectively as proxy variables for potential tax bases of domestic consumption tax, import tax, export tax, corporate income tax and other direct taxes. the mere existence of a prohibitive range implies taxes should be reduced, (b) that the peak of the curve is at a 25 percent tax rate, and (c) that the peak of the curve "is the point at which the electorate desires to be taxed".-' The welfare maximizing government would operate somewhere on the normal range with the size of its budget determined by standard costbenefit analysis.
For the opposition, Kiefer (1978) asserts that there is no tax rate for the overall economy which can be measured on the horizontal axis, and that "the Laffer Curve represents a gross simplification of a major portion of macro-economics into a single curved line." These arguments are not compelling, either, in view of the large number of economic models which oversimplify in order to comprehend and convey economic phenomena. Kiefer also begrudges the supply-side concentration, reminding us that income and substitution effects tend to be offsetting. "By concentrating primarily on incentive and supply-side effects, the Laffer Curve largely ignores the actual mechanism by which fiscal policy exerts its biggest and most immediate impact -demand side effects." One gets the feeling that these antagonists are talking past Tax Stability: The revenue from different taxes varies from year to year. Taxes whose revenue is relatively stable, or whose revenue is negatively correlated with the revenue from other taxes, are likely to be particularly helpful in giving stability to the overall stream of revenue.
Revenue stability is desirable, at least from the government's perspective, in that it makes it easier to put together plausible spending and borrowing plans for the year ahead. A simple measure of the stability of tax revenue is the coefficient of variation (CV), which is defined as the standard deviation of tax revenue (as a fraction of GDP usually) divided by its mean; i.e. 
b. National Context
In estimating the built-in elasticity of a tax either the time series data on tax revenues need to be adjusted to eliminate the effects of discretionary tax measures, or a suitable estimation methodology has to be adopted. The most appropriate method would clearly depend upon the availability, nature and reliability of information on tax revenues, discretionary changes in the tax structure and tax bases. Over the years, at least four approaches have been used : In the Indian case, estimates of tax yields arising out of discretionary changes in tax rates and coverages are routinely available in the budget documents. Therefore, the application of the proportional adjustment method is perfectly feasible for estimating tax elasticities in India. There have been several such attempts, but the weight of general opinion is that these estimates are not particularly accurate, primarily because of the questionable reliability of the budget estimates of the effects of the discretionary changes. This judgment is based primarily on comparisons between the predicted and the actual tax collections for in-
The result of this dissatisfaction with the methodology has been that the use of elasticity estimates in forecasting tax collections has all but ceased in India, and recourse is increasingly being taken to the use of buoyancy estimates for most analytical purposes. Pronab Sen argues that this is unfortunate, since the use of buoyancies in making forecasts or projections implicitly assumes that there is a well-defined trend in the discretionary changes that have been made in the past, and that this trend will continue in the future as well.
Research and Design:
Objectives:
To determine Tax Elasticity for India from period 1990-91 to [2009] [2010] Variable Selection:
For the purpose the variables used for the study purpose are:
LTDT: Natural Log Total Direct Tax LTIDT: Natural Log Total Indirect Tax
LGT: Natural Log Gross Tax
LGDPF: Natural Log GDP at current prices factor cost
LGDPM: Natural Log GDP at current prices market price
The data pertaining to Direct, Indirect and Gross tax is only taken as there is no discretionary tax changes data available for the various constituents of the Indirect tax such as Customs, Excise and Service tax for India. This has put limitation of a more meaningful study.
The tax revenue and corresponding tax base will be taken as shown below:
Tax Revenue
Proxy Base Direct Tax GDP current at factor cost Indirect Tax GDP current at factor cost Gross Tax GDP current at market price
The data pertaining to taxes and the GDP has been taken from the RBI database:
http://dbie.rbi.org.in/InfoViewApp/listing/main.do?appKind=InfoView&service=%2FInfoViewAp
p%2Fcommon%2FappService.do
The data pertaining to the discretionary changes in tax and the resultant revenue loss/gain has been taken from the Budget speeches from 1991-92 to 2009-2010:
The time period selected for the study is between1991-92 and 2009-2010. The reason for the same is that there has been structural break in 1990-91 in Indian scenario due to various LPG policies adopted by India and opening up of its economy. From the tax base perspective there has been phenomenon changes starting this period and thus only this part is relevant for the study. Using data prior to 1990-91 with later data will result in spurious results and thus incorrect model.
Methodology:
We will first convert our tax revenue series to the adjusted form, adjusting for the discretionary changes in the tax over the years. Our base year will be 1991-92 and thereon we will adjust our tax revenue as shown below:
Where,
AT n-1 = the Adjusted Tax T n-1=actual Tax revenue D n = Revenue effect of discretionary changes
For the reference year we will have:
Now the time series based regression model will be used to perform the study. Tax buoyancies have been calculated to measure the effect of the discretionary changes in the various taxes.
The estimation of the tax elasticity will be done through the regression analysis based on the partitioning approach where the tax elasticity will be divided into tax to base and base to income elasticity. The equations can be represented as shown below: Overall elasticity = b*c
Limitations:
1) The data is for overall categories of direct tax and indirect tax only and should have been for the subgroups for better matching with the tax bases. At present it has lead to the generalization and thus the results will be very general in nature.
2) The data pertaining to 1991 and hence forth has been taken and so the number of observations are very less but the more data collection is restricted by the availability of coherent data in Indian perspective. LGT ADF(0,0,0) 6.584881 1.0000
LGDPF ADF(0,0,0) 2.530098 0.9947
LGDPM All series found to be stationery at first level of difference only.
Structural Break Tests:
We need not perform the Perron structural breakpoint test due to various reasons:
1) From the visual inspection the various taxes doesn't show any significant deviation
2) It is well known that the major structural break happens in 1990-91 for India and our data is after this time period only
3) The data set is too small to have any meaningful analysis of the structural break as significant observations are required prior as well as after the break pint for the analysis Now in order to estimate base to income elasticity, we have a problem of existence of simultaneity bias in the equations. The GDP at factor cost and GDP at market price were all thought to be endogenous and so a 2-Stage Least square (2SLS) approach has to be adopted.
Now for LGDPF we have:
LGDPF = α + β LGDPM + € But the LGDPM constitutes an endogenous variable in all the base to income and so need to be purged of the constituting stochastic content in the first stage of the 2SLS procedure.
FIRST STAGE:
LGDPMt = α + β LGDPMt-1 + γ LG + € Where:
LGDPMt : Log GDP at market price
LGDPMt-1 : Delayed Log GDP at market price
LG: Log of Government spending
Here Government spending (LG) and lagged value of LGDPM are two exogenous variables that have been used to estimate the fitted values in the first stage of the 2SLS. Now we will proceed to second stage where we will be using the fitted value (Y) in the equations to find the base to elasticity.
SECOND STAGE:
LGDPFt = α + β Yt + € Where:
LGDPFt : Log GDP at factor cost As can be seen from the results:
Tax Elasticity of Direct tax is high at 1.62 compared to other taxes and thus showing that changes in taxes has been higher than the changes in tax base and thus showing that more and more people from the tax base are paying more taxes. This is a healthy sign and can lead to lowering of effective tax rate with time. This can also be result of increasing effective tax rate for individuals and the corporate and thus showing the increasing tax burden. In former case the trend is favorable and in the later it is not. For indirect tax the elasticity is less than 1 and thus the chnge in tax revenue collection is not keeping up with the changes in the tax base. This shows that government has been lenient or conservative with the tax collection in indirect tax area. For overall gross tax collection the elasticity is again high at 1.2 and shows that govt has been able to get more tax revenue collection with relatively less changing tax base. It might be advantageous in short term in terms of revenues but in long run it can burden tax payers leading to more and more black money and non-disclosures.
In terms of tax buoyancy, both direct tax and indirect tax shows nearly 1 as elasticity as expected. There is no deviation from the expected results.
The overall elasticity remains same as tax elasticity as there is not much different from 1 for tax buoyancy.
Summary and Recommendations:
The overall outlook looks good for India as the elasticity calculated are high and more than 1 and thus shows that the tax revenue collections responds better to the changes in tax base and income. The collection always is more than change in the tax base and so either through higher effective tax rates or better compliance, the tax collections exceeds changes in the tax base. 
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